Bleeding from oesophageal varices has been thought to be a late and infrequent complication of primary biliary cirrhosis (Sherlock, 1959;  Rubin, Schaffner, and Popper, 1965) . However, in a recent report by Zeegen, Stansfeld, Dawson, and Hunt (1969) , the initial complaint in 15 out of 23 patients with this disease who required portal decompression surgery was variceal haemorrhage. This mode of presentation was confirmed by Sicot and Benhamou (1970) who noted that portal hypertension may develop at any stage in the course of the disease. Although their observations were based on a small number of cases, they felt that this complication occurred more commonly than had previously been thought. The prevalence of portal hypertension and the stage at which it develops has, however, not been established in a large series of unselected patients with primary biliary cirrlhosis. Moreover, although it has been shown that the presence of portal hypertension does not necessarily correlate with the histological finding of nodular regeneration of the liver (Sherlock, 1959; Hoffbauer, 1960; Zeegen et al, 1969 ; Sicot and Benhamou, 1970) , a detailed correlation with other histological features which might possibly be incriminated in the pathogenesis of portal hypertension has not been reported. 
Material and Methods
One hundred and nine patients seen at the Royal Free Hospital between 1960 and 1970 were included in the study. The diagnosis of primary biliary cirrhosis was made on the basis of the clinical features and biochemical findings (Sherlock, 1959) , and confirmed in 83 cases by finding mitochondrial antibodies in the serum and histological changes in the liver which were typical of or compatible with this disease (Rubin et al, 1965) . Mitochondrial antibodies could not be demonstrated in the serum of three patients and were not looked for in the remaining 23; they were included in the study because, in addition to showing typical clinical and biochemical features, the histological changes were considered to be unequivocal. Extrahepatic biliary obstruction was excluded at laparotomy in 52 patients and at necropsy in a further 15. The group comprised 100 women and nine men with a mean age at the time of diagnosis of 51.9 years (range 29-81 years). The mean time elapsing from the onset of symptoms to death or until the patients were last seen was 62.6 months (range 1-195 months). Forty-one (37.6%) of the patients have died; the mean duration of survival from the onset of illness was 73.9 months (range 7-163 months). The characteristics of the patients in the group as a whole are thus similar to 830 those previously reported (Sherlock, 1959; Rubin et al, 1965) .
Since barium studies were available in all patients, the diagnosis of portal hypertension was based on the radiological demonstration of oesophageal varices. This, in association with an enlarged spleen with or without ascites, is strong presumptive evidence of portal hypertension. 
Results
Oesophageal varices were demonstrated in 50 patients (47 %). In the majority of these portal hypertension had been suspected either because they bled from the gastrointestinal tract (32 patients) or because of the presence of ascites and splenomegaly (12 patients). The patients with varices invariably had an enlarged spleen and 41 had ascites. None of the remaining subjects had both ascites and splenomegaly, and varices were not found. In 43 patients splenomegaly alone was present. The sex and age distribution, duration of symptoms before diagnosis of primary biliary cirrhosis, and total length of follow up was the same in the patients with and without varices ( Table I ). The biochemical findings in the two groups of patients are shown in Table I ; the differences are not statistically significant. The mean duration of symptoms of primary biliary cirrhosis before the diagnosis of portal hypertension was made was 47.4 months (range 0-120 months) (Fig. 1) Fig. 1 The time elapsing between the first symptom ofprimary biliary cirrhosis and the recognition ofportal hypertension.
14.9 months (range 0-71 months). Thirteen patients died from hepatic failure and one from a bleeding duodenal ulcer. In the remaining subjects death could be attributed directly or indirectly to bleeding from varices. Of the 59 patients in whom varices were not demonstrated, 12 (20%) have died from hepatic failure during a period of follow up similar to that in the group with varices; the mean duration of survival from the onset of symptoms was 74 months (range 7-129 months). Another two patients died from causes unrelated to primary biliary cirrhosis (antibiotic-induced agranulocytosis and postoperative cardiac arrest in one each).
Portocaval anastomoses were performed in 11 patients; two died postoperatively and two following variceal haemorrhage when the anastomosis subsequently blocked. A fifth died from hepatic failure 72 months after the operation. The remaining patients are alive from one to 120 months (mean 37 months) after the operation. The mean duration of survival or follow up from the onset of symptoms in all of the patients in whom a portocaval anastomosis was performed was 72 months (range 1-195 months), compared with a mean figure of 58.5 months (range 4-120 months) in those who bled as a consequence of portal hypertension but were not operated upon.
Oesophageal or gastric transection was performed as an emergency procedure in three patients. One died postoperatively, the second during a subsequent variceal bleed, and the third as the result of a bleeding duodenal ulcer. In one patient oesophageal varices were ligated. She was well when seen four months later. Of the four patients in whom portal hypertension was the initial presentation, two had a portocaval shunt performed and oesophageal varices were ligated in one. These patients were alive when last seen four, 68, and four months after the operation respectively. The final patient was alive 57 months after initial presentation when she was lost to follow up. In two of the subjects with portal hypertension, portal vein thrombosis was found at the time of operation.
Histological Findings
The main findings are summarized in Table II . Hyperplastic ('regenerative') nodules characteristic of cirrhosis were significantly more common in the patients with varices than in the control group (P < 0.02 on a x2 test). Marked portal fibrosis without nodules was equally common in the patients with and without varices and the degree of portal fibrosis was not significantly different in the two groups. The mean number of thin-walled vessels and arterioles in the portal tracts of the patients with varices was not significantly different from those in the control group. The degree of cellular infiltration of the portal zones and septa, thickness of the arteriolar walls, sinusoidal size, and number and size of efferent veins were similar in the two groups. Consistent twin-hepatocyte plates were only marginally more common in the patients with varices than in those without varices. If only the patients without nodules were considered, six out of 10 with varices had consistent twin-hepatocyte plates compared with six out of 16 in the control group The four patients in whom portal hypertension was the initial manifestation of primary biliary cirrhosis all showed nodular regeneration of the liver at the time of presentation. Of the other 17 patients in whom portal hypertension developed within two years of the first symptom of primary biliary cirrhosis, 10 had regenerative nodules. In five patients two wedge biopsies or one wedge biopsy and necropsy material were available for study. None showed clinical or radiological evidence of portal hypertension at the time of the first biopsy but by the time of re-examination four patients had developed this complication. Regenerative nodules had developed in two of these patients but apart from this there were no differences between the early and late biopsies. The two patients in whom portal vein thrombosis was found at operation both had nodular regeneration of the liver.
Discussion
This study has confirmed that portal hypertension is neither an infrequent nor always a late occurrence in primary biliary cirrhosis. Clinical and radiological evidence of this complication was found in nearly one-half of the patients and the majority of these bled from oesophageal varices. Many of the remaining subjects had an enlarged spleen and some of these undoubtedly had early or mild portal hypertension. However, we did not feel justified in measuring intrasplenic pressures in patients of this sort because of the danger of bleeding from the splenic puncture site.
Although bleeding from varices may be the presenting feature in patients with primary biliary cirrhosis, as shown by Zeegen et al (1969) , this mode of presentation was not common. The 23 cases reported by Zeegen et al (1969) were found amongst 250 patients with chronic liver disease who required portal decompression operations and they therefore constitute a highly selected group. Nevertheless, the observation that portal hypertension may manifest early in the clinically recognizable course of the disease is confirmed by the fact that in 40% of the subjects in whom this sequence of events occurred, it did so within two years of the first symptom of primary biliary cirrhosis. In the four patients who presented in the first instance with complications of portal hypertension, the clinical features were atypical in that neither pruritus nor jaundice were prominent during the early stages of the disease, and this may explain the unusual mode of presentation.
The overall prognosis of the patients in this series was similar to that found in a previous study (Sherlock, 1959) . However, the outlook was very much worse in those in whom varices were demonstrated. The number of patients who died from hepatic failure was similar in the two groups with and without varices so that the excess mortality in the subjects with varices could be attributed directly or indirectly to bleeding from oesophageal varices. Although successful decompression of the portal venous system may have improved the immediate prognosis in individual patients, the overall progression of the disease was not altered.
There are several possible mechanisms of obstruction to the portal venous system in primary biliary cirrhosis. In those patients in whom nodular regeneration of the liver is present, the pathogenesis of portal hypertension is presumably the same as that which has been postulated for the more common forms of hepatic cirrhosis, and we have been able to confirm an association between the presence of regenerating nodules and the finding of oesophageal varices. However, portal hypertension may antedate the appearance ofnodules in primary biliary cirrhosis (Sherlock, 1959; Hoffbauer, 1960; Zeegen et al, 1969; Sicot and Benhamou, 1970) , and in this study nearly one-half of the patients with varices fell into this category. In this situation Zeegen et al (1969) have postulated that obstruction to portal venous flow may occur at a presinusoidal level and be caused by the portal tract lesions. It has also been suggested by Hoffbauer (1960) that the small vessels in the portal tracts may be obliterated and destroyed in this disease in much the same way as the interlobular bile ducts (Baggenstoss, Foulk, Butt, and Bahn, 1964) . However, in the present study marked or moderate portal fibrosis was no more common in the patients with varices, and there was no difference in other factors, such as cellular infiltration or lymphoid aggregates in the portal tracts or septa, which might have caused obstruction at a presinusoidal level. There was also no difference in the number of thin-walled vessels (venous and lymphatic) or arterioles in the portal tracts of the patients with and without varices. Nor could definite evidence of obstruction of efferent veins, or at a sinusoidal level by mononuclear cell infiltration, hyperplasia or hypertrophy of Kupffer cells, or narrowing of sinusoids by consistent twin-hepatocyte plates be demonstrated. Thus, in the absence of nodular regeneration, we were unable to find an alternative explanation for portal hypertension although the slight possibility exists that haemodynamically significant nodules had formed in parts of the liver remote from the biopsy site (Hadziyannis, Scheuer, Feizi, Naccarato, Doniach, and Sherlock, 1970) . Understanding of the pathogenesis of portal venous obstruction was further complicated by the fact that regenerating nodules were present in one-third of the patients without oesophageal varices and by the finding of portal vein thrombosis in two of the hypertensive patients.
